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PREFACE

This report was prepared under Department of Defense Contracts
MDA-903-80-C-0652 and MDA-903-83-C-0047 as part of The Rand
Corporation’s Defense Manpower Research Center sponsored by the
Office of the Assistant Secretary of Defense (Manpower, Installations
and Logistics), OASD(MIL.).

During the past decade, a third of the first-term enlistees in each of
the military services have failed to complete their enlistment terms.
These attrition rates imply increased costs and policy adjustments
throughout the military manpower system. The effects of such high
attrition pervade recruiting, training, force readiness, and, ultimately
retention policies. This report examrines the behavior of first-term
enlisted males during their first six months of military service. This
period was chosen not only because 10 percent of all non-prior service
enlistees leave during this initial transition to military life, but also
because of a belief that factors influencing the early attrition may
differ substantially from factors influencing later (post-training) attri-
tion. The findings shed light on high-attrition-risk individuals and
should be of interest to civilian as well as military personnei officers.
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SUMMARY

In this study, a multivariate model is created to explain the earl:
attrition process; it is designed to assess the contribution of demo-
graphic background, prior experience, job match and satisfaction, entry
point decisions, alternatives to the military, and socioeconomic factors
to early attrition of enlisted males. The framework was based on
recent firm-specific human capital and job matching models that
analyze the dynamice of job separation. Comparisons are drawn
between the determinants of early military attrition and civilian job
separations of young workers, and the effects of various factors are also
compared across services. Finally, this research relates the analysis of
early attrition to previous research on post-training attrition and attri-
tion over the entire first term.

The analysis is based on a matched file containing the 1979 Survey
of Personnel Entering Active Duty (the AFEES survey) and the Ser-
vices’ Enlisted Master and Loss files. The unique aspect of the
AFEES data is the richness of information available for analysis of
first-term enlisted attrition. The survey contains much more sys-
tematic information on individual background factors and motivations
at the time of enlistment than is available in the personnel files main-
tained by the services and DoD. The more detailed background infor-
mation available in the AFEES helps fill two gaps in previous attrition
research. First, the new variables illuminate the underlying behaviorai
relationships hetween demographic characteristics and attrition.
Secund, new information on recruit work history, on aspects of the mil-
itary job match, and on jeb satisfaction provides insights about which
individuals are high attrition risks and makes the analysis of early
attrition more comparable to studies of job separations by young civil-
ian employees.

The analysis of overall early attrition for all services combined sug-
gests the following:

¢ The work history ¢f recruits before enlistment has an important
bearing on early attrition. A spell of unemployme:it in the year
before enlistment increases separation rates by 2.2 percent.
Recruits who change jobs frequently before enlistment are more
prone to early attrition. Other things equal, a 19-year-old
recruit with four previous employers has a predicted separation
rate of 12.7 percent compared with 9.6 percent for a recruit
with a single previous employer. ‘
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e Various indicators of military job match had no significant
impact on early attrition, Factors like not qualifying for the
desired kind of job, having pre-enlistment knowledge of job
qualifications, or getting the job they preferred do not alter the
likelithood of early attrition after controlling f.r other variables
in the multivariate model. More general measures of job suita-
Lility, like satisfaction with the military job or even witli the
military itself, also had little inflizence on early separation.

e The early attrition rates of non-high school graduates and
recruits with a graduate equivalence diploma are 8 percentage
points higher than the rates of high school graduates. Although
this result is consistent with prior attrition research, the
AFEES database can account for many previously unobssrved
variables, like work history and poor job matches, which might
have distorted the impact of high school graduation status cn
attrition. Although some of these new variables help to explain
early attrition, they do not diminish the importance of high
school graduation status in explaining early attrition.

e After controlling for other factors, older recruits are more
attrition-prone than younger ecruits. Early attrition increases
about 1 percentage point per year for 2ach year beyond age 17
at enlistment.

How do the determinants of -arly military attrition and civilian
separations of young workers compare? Work history, general apti-
tude, and minority status have similar impacts in both types of separa-
tions. There are, however, three factors that have quite different
effects on the two groups. Age is directly related to early attrition but
inversely related to civilian separations. Lack of education has & more
significant and more pronounced negative impact on eariy attrition
than on civilian separations. Finally, job dissatisfaction is consistently
linked wiuh civilian separation, but differences in job satisfaction (as
measured on enlistment day) have no significant impact on the likeli-
hood of early separation. These differences between the deterininants
of early attrition and civilian separations of young workers may reflect
both institutional differences between the two sectors and differences
in the individuals who choose employment in each.

In general, most factors have a similar influence on early attrition in
all services. Blacks and Hispanics have lower early attrition rates than
white non-Hispanics in all services, although the effect is significant
only in the Army. AFQT has a statistically significant but quantita-
tively small negative influence in each service. High school diploma
graduutes are markedly more likely to survive the first six months than




vil

dropouts. While early atirition does not vary significantly by age in
the Air ¥orce, early attrition increases about 1, 2, and 4 percentage
points per year with enlistment age beyond 17 in the Army, Navy, and
Marines, respectively. Neither job satisfaction nor overall military
satisfaction at the time of enlistment has a significant impact on early
atirition in any service branch.

Variables characterizing prior work experience before exnlistment
have a qualitatively similar impact on early attrition in all services,
although the magnitude and significance of the effects vary somewhat.
Differences in work history before enlistment are significant predictors
of early attrition in the Army, Navy, and Air Force. Navy and Air
Force recruits with a spell ¢f unemployment in the year preceding
enlistment are 4 to 5 percentage points more likely to leave during the
first six months. An extra job change for a 19-year-old recruit in the
Army or Air Force enhances his chances of early separation by 1.7 and
1.5 percentage points, respectively.
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I. INTRODUCTION

High levels of first-term enlisted attrition have concerned military
manpower planners for several years. All the military services
currently lose approximsately 30 percent of each entering cohort before
the comuoletion of three years of service. The largest loss rate occurs
during the first six months, when over 10 percent of ‘he entering
cohort is discharged. This researchi examines attrition of male
enlistees during this initial transition to military life. Focus on early
attrition reflects both the large share of first-term losses that occurs
during this period and a suspicion that factors influencing attrition
hehavior during the initial training period may differ substantially from
factors influencing later (post-training) attrition.

This study assesses how background characteristics, prior work
experience, and seiisfaction with initial military job assignment influ-
ence attrition losses during the first six months of service. Another
important feature of this reseaich is an interservice comparison of fac-
tors underlying early attrition by applying a similar analytic technique
to each service. Virtually all previous research has focused on 2 single
service (see Sinaiko et al., 1981, for examples and references), and
interservice comparisons have been complicated by differences in
regression specifications and sample selection criteria. Finally, this
research compares and contraste the determinants of early attrition
with those of civilian job separations by young workers, Although mili-
tary employment may differ from civilian employment in some
respects, one would expect that many factors would have a similar
impact on the probability of job separation in both sectors. A com-
parison of military and civilian separation behavior can reveal whether
early enlisted attrition rates are endemic to military institutions them-
selves or are inherent in the military’s reliance on young, inexperienced
individuals.

The analysis is based on a matchec file containing the 1979 Sun\ y
of Personnel Ertering Active Duiy (the AFEES survey) and the Ser-
vices’ Enlisted Master and Loss Files. The AFEES survey collected
detailed information at the time of enlistment on the recruit’s educa-
tional and work background, his enlistment decision, his military job
assignment, and his expectations for military life. The matched
Enlisted Files are a record of recruit service experiences (training, duty
assignment, specialty, etc.); they allow us to track a recruit throughout
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his military career from enlistment to attrition or to the end of the
enlisted term.

The richness of the AFEES data allows for a more complete analysis
of those factors influencing attrition than was possible in previous
studies. New types of issues are considered. Does prior work experi-
ence provide any insight into the likelihood of early attrition? Is job
satisfaction or the quality of the job match an important factor in early
attrition? Why do high school dropouts have such high attrition re-es?
Are dropouts more sensitive to previously unobscrved variables tlike
work history or poor job matches) than graduates? The answers tc
such questions enhance understanding of early attriticn and allow the
services to more accurately identify attrition-prone recruits. Further-
more, with this database, we can examine whether characteristics that
influence civilian job separations have a similar impact on military
attrition.

The next section of the report provides a framework for analysis of
early attrition. This framework is an outgrowth of economic models of
civilian job separation and facilitates comparisons between military and
civilian separations of young workers. Section III describes the merged
AFEES file used in the analysis, defines the analysis variables, and
offers an overview description of the simple relationship between
several key variables and early attrition. Section IV reports the empir-
ical results for a multivariate model of early attrition behavior. Com-
parisons are drawn across services and between military and civilian
""""" ations. The final section offers conclusions and directions for

DOPALAVAVILS,

future research.
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II. ANALYTIC FRAMEWORK

What factors influence job separations? Why do these factors
matter? What policies will alter separation behavior? Traditionally,
research on military attrition hns approached these questions indepen-
dently of research on civilian job separa::--'s. The distinction is unfor-
tunate because of the strong conceptual similarities between the two
types of separations. Young workers choose among competing alterna-
tives for employment: The military competes with other employers in
contracting labor services. Civilian workers may separate from civilian
jobs and enlist in the military.! Similarly, recruits who are discharged
early from the military presumably obtain civilian employment.

This section develops a common framework to examine inilitary
attrition and civilian separations.. The framework provides several
guiding hypotheses that suggest how and why various individual
characteristics will influence separation behavior in each sector. These
hypotheses relate to variables traditionally used in attrition research as
well as newly ava’ ble variables from the AFEES survey. Some differ-
ences betwecen the determinants of civilian and military separations are
expected because of unique and inherent characierisiics of military
employment. Other differences may suggest areas for policy adjust-
ment,

QUITS VERSUS FIRES

The premise underlying economic models of job separations is that
the employer or employee anticipates that a separation will enhance
his well-being. For the employee, if the discounted present value of
pecuniary and non-pecuniary benefits (i.e., the value of these benefits
adjusted for factors like inflation) associated with the current job is
less than that of an alternative job, then he will initiate a separation,
ie.,

Most new recruits are employed at the time of enlistment, so enlistment choice
should be considered in the context of a job separation. In this context, job separation
models could provide insights into the determinants of enlistment behavior and the effec-
tiveness of alternative recruitment strategies. We are not aware of any accession or
enlistment choice model that considers implications of firm-specific human capital or job
matching theories on the enlistment decision. Characteristics that reduce the likelihood
of job separation should reduce the likelihood of employed individuals enlisting, since
onlistment presumes a job separation. This section discusses the implications of separa-
tion models for predicting military atirition but does not elaborate on their implications
for military enlistment. The latter issue is beyond the scope of tha current research.
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Qi = 8 — Yit) (1)

where g;; is the probability of an individual quitting a job i with ¢t years
of tenure, y’ is the discounted present value of the expected alternative
income stream, and y is the discounted present value of the income
stream of the current job for a worker with ¢t years of tenure. Simi-
larly, the employer will lay off (either permanently or temporarily)

workers whose wage rates exceed their marginal revenue product
(MRP). Thus,

li = h(MRP;; — wy) (2)

where [; is the probability of a worker with ¢ years of tenure being laid
off a job i, MRP; is the marginal revenue product of the worker, and
w; is the wage rate. A direct result of the initial premise then is that
employment contracts, i.e.,, formal or informal working agreements
between employers and employees, must enhance the well-being of each
party. Workers will take those jobs they believe offer the best benefits,
and firms will hire those workers whose productivity per unit cost is
greatest so that the differences in Egs. (1) and (2) are presumably
non-negative for t = 0.

The apparent distinction between quits and fires implied by Egs. (1)
and {2) may have little theoretical or empirical importance. If the joint
wealth of the employer and employee is reduced by separation, then
one party can compensate the other and preclude separation. From
this perspective, separation occurs only when the combined wealth
associated with ending the employment contract exceeds the combined
wealth associated with continuing it.2 Consider, for example, the situa-
tion wheve product price falls in the jth firm. The firm might respond
by “firing” workers because MRP is lower than their wage rate. Alter-
natively, the firm could reduce wages in light of the new situation, and
workers would leave, if possible, for better alternatives. At some
reduced wage, the firm would be willing to retain the worker, but the
worker would not agree to stay. Since both the cause (reduced product
price) and the effect (job separation) are identical, the distinction
between the two cases becomes one of semantics.

The traditional distinction between quits and fires is also suspect
because of differential costs and benefits associated with the different
kinds of separation. Dissatisfied employees have an incentive to
induce “firing” because unemployment insurance is frequently not
available to workers who quit. On‘ the other hand, firms may

2This type of argument is supported by Becker et al. (1877), Jovanovic (1979a), Mor-
tensen (19'78), and Bartel and Borjas (1977).




- -

encouraze undesirable workers to quit because a firm’s contributions to
state unemploymen insurance plans is an increasing function of its
involuntary separation rate. As a result, distinctions between quits and
fires in civilian analyses may be misleading, and many recent
microlevel studies of job separations (Rartel, 1380; Mincer and Jovano-
vic, 1982; Viscusi, 1980) have not distinguished between them. In an
empirical study, Bartel and Borjas (1977) formulated separate equa-
tions for different kinds of job separations. They found that the quali-
tative and quantitative results were insensitive to the distinction
between quiis and fires for workers with less than three years of
tenuie,

This analysis of early attrition does net distinguish between volun-
tary and involuntary separations. The conceptual differences are
amnbiguous, and the empirical ones are confounded by service policy
that precludes “quits.” Service contracts are formally binding until the
end of the enlistment term. Dissatisfied recruits can set up certain
conditions and situations that induce discharge, but then determining
the party initiating the separation is not clear.

Because employment contracts are initially satisfactory to both par-
ties, a scparation implies that some aspect of the initial situation has
changed. Existing job separation models differ primarily according to
the nature of those changes that induce dissatisfaction with the initial
employment contract.? Two types of models have been applied to per-
manent civilian job separations: a firm-specific human capital one, and
a job matching one. Each model offers insights into the relationship
between separations and various individual characteristics for both
civilian and niilitary personnel.

FIRM-SPECIFIC HUMAN CAPITAL AND
JOB SEPARATIONS

Firm-specific human capital models assume that special, unique
skills are acquired during employment at a given job. Althcugh indi-
viduals learn many skills from job experience, some special skills are

3A large number of models {Feldstein, 1975; Pearce, 1980; Topel, 1982) analyze the
determinants of temporary job separations induced by cyclical and noncyclical shifts in
product demands. In these models, the probability of layoff is inversely related to the
size of the fixed cost investment in the worker. These models are not considered here {or
three reasons. First, milivary demand for labor has not shifted substantially in recent
years. Second, smali changes in requirements can readily bs met by altering recruitment
requirements, so that military “layoffs” are really nonexistent. Finally, since this study
anelyzes attrition during a six-month time period, the services are not likely to have
alterea aubstantially their demand for labor in such a short period.
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tied to the specific job with the firm, and the worker cannot transfer
these firm-specific skills to another employer by changing jobs. Such
firm-specific skills are valuable to the employer. Job separations by
empioyees with firm-specific skills will impose retraining costs on
firms. As a result, firms pay individuals with these skills a wage pre-
mium to discourage employee separations. Firm-specific human capital
investment, implies

MRP > w > w, (3)

where w, is the employee’s alternative wage at another firm (which
does not pay more for those firm-specific skills). MRP-w is the firm
return on investments in worker training, and w-w, is the premium
paid workers for acquiring firm-specific human capital. The separation
rate is affected by the toial returns to specific investments MRP —w,.
The larger this number is, the more incentives the firm will have to
offer larger wage premiums to forgo the investment loss associated with
job separation.

Firm-specific investments have a cumulative effect over time, i.e.,
rnore knowledge of job-specific skills is acquired with job experience.
As investments grow over time, MRP -w, increases, the wage premium
increases, and the probability of separation declines. Thus, the theory
predicts that firm experience (tenure) has a negative effect on separa-
tions. This resuit is a simple consequence of wage growth associated
with the investment pattern in firm-s, ecific skills.

Job tenure is not the only variable influencing firm-specific capital
investments. Irdividuals have different tastes for skill acquisition and
different opportunities. Better educated or more able individuals may
have better opportunities and accumulate firm-specific skill more
rapidly. If so, at a given level of tenure, the probability of separaiion
would be lower for better educated or more able workers than for aver-
age workers.

These individual differences in investment behavior imply hetero-
geneity in job separation, which distorts estimates of true tenure effects
on separation. The effect of this heterogeneity on estimated tenure
effects is easily demonstrated. Consider the hazard function for a
high-investment (say, well-educated) group and low-investment group.
The hazard function gives the probability of leaving a job in period t
conditional on havirg worked at the job for ¢t —1 periods. The theory
implies that the low-investment tenure profile will be higher and flatter
than the high-investment profile, i.e.,, at a given level of tenure, the
separation probability is greater in the low-investment group and as
tenure increases the gap broadens. Next, suppose the tenure profile is
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estimated without controlling for heterogeneity. Since separations in
the firm-specific low-investment group typically cccur at low tenure
relative to separations in the high-investment group, the ¢stimated pro-
file is inappropriately steep, i.e., separation rates are overpredicted for
low levels ot tenure and underpredicted for high levels of tenure. This
bias can be coirected by controlling for heterogeneity and estimating
separate profiles for the low- and high-investment group, provided such
groups can be reliably defined.

The firm-specific human cap..al hypothesis suggests that job separa-
tion is a function of job tenure, individual and firm characteristics, and
investments in firin-specific human capital. Characteristics like educa-
tion, age, race, family status, health status, experience, and industry
are included in separa.ion regressions as heterogeneity controls. Inclu-
sion of these variables reduces the bias in the estimated tenure profile.!
The coefficients of these variables also provide insights into the pat-
tern of firm-specific investments. For example, education and total
years of work experience are associated with accamulated work skills
and liigher wages, but these general skills will increase current wages
and alternative wages proportionately and not alter the separation rate.
‘The theory predicts that general skills like education influence separa-
tions only if these skills are complementary with firm-specific capital
investments.

An alternative method of controlling heterogeneity has been pro-
pused Ly Mincer and Jovanovie (1982). Their model assumes that
given a certain tenure level, all members of a homogeneous group will
have equal separation probabilities, whereas members of a heterogene-
ous group will have different separation probabilities. A variable indi-
cating the frequency of past moves is used as a proxy for the individual
propensity te move, and controlling for past moves b «ps correct the
heterogeneity bias in the tenure effect. The significance of the regres-
sion coefficient for frequency of past moves indicates the preserce of
heterogeneity from individual differences in firm-specific human capita!
investment. A siniilar argument suggests that a measure of unemploy-
ment history or speils of unempioyment could be a proxy for another
source of heterogeneity, because the unemployment is typically associ-
ated with job separation.

To summarize, the firm-specific model of job separations yields
three hypotheses for civilian job separations and military attrition,

#Mincer und Jovanovic (1962) found that inclusions of this type of heterogeneity con-
trols reduce the slope of the estimated tenure profile by 20 to 30 pezcent for young men
(ages 19 to 29).
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Firm-Specific Hypothesis #1. Separation rates decline with
tenure after controlling for heterogeneity.

This hypothesis is not examined in the attrition resuits reported below,
because the database is a cohort of military entrants with a common
tenure leve! of zero at entrance. Studies of military retention have
found that separation rates decline with military tenure (length of ser-
vice), but less clear is whether this decline is due to firm-specific
human capital or heterogeneity.

Firm-Specific Hypothesis #2. Separation rates are inversely
correlated with individual characteristics that are complemen-
tary with firm-specific human capital investment.

Education is widely believed to complement acquisition of firm-specific
skill and should therefore have a negative effect on separation in the
military and civilian sectors. Older, more experienced individuals are
expected to select jobs with baiter investment opportunities. Hence,
age and work experience are expected to have a negative effect on the
separation rate, after tenure and individual characteristics have been
accounted for.

Firm-Specific Hypothesis 3 Indicators of previous job mobil-

ity capture individual heterogeneity in the separation propensity
and are positively relatea to the current separation probability.

After controlling for other variables, frequent job changes or unemploy-
ment spells provide indications of the desire and ability to acquire
firm-specific skills and the likelihood of leaving a particular job.

JOB MATCHING AND JOB SEPARATIONS

Job matching modeis explain job separations in terms orf individual
and firm uncertainty and imperfect information. The premise of these
models is that individuals and firms enter employment contracts with
imperfect information. Each party enters the contract because it
expects a mutually beneficial match. As new information emerges, the
value of the match is reassessed by each party. In some cases,
reassessment results in promotion or wage adjustment. In others, one
party to the contract becomes disillusioned and initiates a job separa-
tion.

Job matching models fall into two categories depending on the
source of uncertainty. The first group is learning or experience models
of job separations (Johnson, 1978; Jovanovic, 1979a; Wilde, 1979).
Each job is assumed to have a set of unique characteristics that cannot
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be {ully evaluated by inspection. Consequertly, ncither the firm nor
the individual can ascertain the true value of a job match without
“experiencing it.” Tndividuals will experiment with jobs and reassess
the value of each match after learning more about the underlying
characteristics of the job. Through job experience, the individual
learns more about his skills, how these skills will complement his per-
formance, how performance is rewarded by the firm, and the potential
for acquiring new skills within the firm. This new information about
the current job match causes the individual to reevaluate his initial
employment contract. Such information may enhance or diminish the
perceived value of the match. J7f the match value is significantly
reduced, then the individual will end the contract and choose alterna-
tive employment where the perceived benefits are greater.

The second type of matching model is a search model of job separa-
tions (Jovanovic, 1979b; Mortensen, 1978; Wilde, 1979). Although the
characteristics of an individual job are known with certainty, the
worker is uncertain about all alternative job offers. Sorting through
alternative offers is costly, so job selection will occur without a com-
plete sampling of alternatives. While on the job, the employee will
receive new information about alternative job prospects that will
require a reappraisal of the present contract. Job separation occurs
when the prospective match offers greater returns then the current
match,

Experience models are more appropriate than search mcdels for
explaining early attrition in the military. The number of new offers
received is probably a function of time and familiarity with the labor
market. During the first six months of service, recruits spend most of
their time at training bases and have limited contact with civilian labor
markets. When considering longer-term attritinn, the acquisition of
general skills may enhance the recruit’s civilian opportunities, and
search models »f separation may be more appropriate. For early attri-
tion, the main source of new information comes from learning about
the military environment, and thus experience models are better suited
to explaining early attrition behavior.

Job matching models predict a pattern of separation behavior con-
sistent with three hypotheses.

Job Matching Hypothesis & 1. Most job separations occur at
low levels of job tenure.

Since individuals learn about job characteristics through firm experi-
ence, separations decline as tenure increascs. Bad matches consist of
individual dissatisfaction with work conditions and employer dissatis-
faction with productivity. Good matches enhance the joint wealth of
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both parties and create incentives to reduce the probability of separa-
tion.

Job Matching Hypothesis %2, More uncertainty about the ini-
tial employment contract increases the possibility of mismatch-
ing and separation.

Recruits who are familiar with militarv jobs and their gualifications for
those jobs should have relatively low attrition levels.® In the same way,
experienced individuals have less uncertainty about their earnings
opportunities and are less likely to separate from their jobs. Education
and apiitude facilitate the accumulation and processing of information,
so that we predict that these variables will be inversely related .o
mismatches and separations,

If this match experience were unique, then unemployment history
and past job mobility would not affect the likelihood of future separa-
tions. However, some individuals may persistently over- or underesti-
mate their opportunities. In each case, mismatching occurs more fre-
quently, and the separation probability is positively linked with unem-
ployment history and past job mobility. Recent unemployment
imposes financial costs on some individuals, which make continucd
search difficult. Marginal offers are therefore accepted, and
mismatches are more frequent.

Job matching implies that job separation is a response to umavor-
able conditions compared with initial expectations, As such, the ease
of separation (attrition) influences the initial decision to enter an
employmer.t contract.

Job Matching Hypothesis #3. Mismatches and the probability
of separation are positively related to the ease of future separa-
tion as perceived at the time of iritial hire.

Other things equal, unfavorable outcomes are less costly if separation
is easy, because workers can mitigate bad matches by chang